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WHAT IS CLAIMED IS : 

1 . A compound of Formula I 




5 I 

or a pharmaceutically acceptable salt thereof, wherein 



Rl is selected 


firom the group consisting of: 


10 (a) 


S(0)2CH3, 


(b) 


S(0)2NH2, 


(c) 


S(0)2NHC(0)CF3, 


(d) 


S(0)(NH)CH3, 


(e) 


S(0)(NH)NH2, 


15 (f) 


S(0)(NH)NHC(0)CF3, 


(g) 


P(0)(CH3)0H, and 


(h) . 


P(0)(CH3)NH2; 



R2 and R3 each are independently selected from the group consisting of: 





(a) 


hydrogen. 


20 


(b) 


halo. 




(c) 


Ci-galkoxy, 




(d) 


Ci-6a]kylthio, 




(e) 


CN, 




(f) 


CF3, 


25 


(g) 


Ci-6alkyl, and 




(h) 


N3; 



R4 is selected firom the group consisting of 
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(a) hydrogen, 

(b) Ci-6alkyl, optionally substituted with 1-3 substituents independently 

selected from the group consisting of: 
(i) halo, 

5 (ii) phenyl, naphthyl or HETl, each of said phenyl, naphthyl or 

HETl being optionally substituted with 1-3 substituents 
independently selected from the group consisting of: halo, Ci- 
6alkyl, Ci-6alkoxy, Ci.6alkylthio, OH, CN, CF3, and CO2R6, 

(iii) N(Ri)Rii, wherein Ri and Rii are each independently selected 
1 0 from the group consisting of hydrogen and C i -4alkyl, 

(iv) -C02R^^^ wherein Riii is hydrogen or C i-4alkyl, 

(c) phenyl, naphthyl or HET2, each optionally substituted with 1 -3 
substituents Independently selected from the group consisting of: halo, 
Ci-ealkyl, Ci-6alkoxy, Ci.6alkylthio, OH, CN, CF3, and CO2R6; 

15 

R5 is selected from the group consisting of: 

(a) -NOs, 

(b) -C(0)-E-C 1 -1 oalkyl-W-NOs> 



(c) 



O 



20 — C-E-Co.6alkyl— Ar-Co^alkyl — W— NO^ 

wherein: 

each s is independently 1 or 2, 
E is a bond, oxygen, sulfur or -C(0)-0-, 
each W is independently selected from the group consisting of: 
25 (1) oxygen, 

(2) sulfur. 



(3) 



I 

C— 



(4) 
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O C02R^ 

-c~c— 

Ar is selected from the group consisting of: phenyl, naphthyl and HET3, 

each Ra is independently selected from the group consisting of: 
5 (1) halo, 

(2) Ci.6alkyl, 

(3) Ci_6alkoxy, 

(4) Ci-6alkylthio» 

(5) OH, 
10 (6) CN, 

(7) CF3, 

(8) C02R7, and 

(9) Co-6alkyl-W-NOs; 

each Rb is independently selected from tiie group consisting of: 
15 (1) Ci-6alkyl, optionally substituted with 1-3 halo groups or 

optionally substituted with phenyl, naphthyl or HET4 each of 
said phenyl, naphthyl or HET4 being optionally substituted 

with 1-3 substituents independently selected from the group 
consisting of: halo, Ci-6alkyl, Ci-galkoxy, Ci-fiallo'lthio, OH, 
20 CN, CF3, and CO2R8; and 

(2) phenyl, naphthyl or HET5, each optionally substituted with 1-3 
substituents independently selected from the group consisting 
of: halo, Ci-6allcyl, Ci-6alkoxy, Ci-galkylthio, OH, CN, CF3, 
and CO2R8; 

25 

R6, r7 and R8 are each independently selected from the group consisting of 

(a) hydrogen, 

(b) Ci-saikyl; and 

« 

30 HETl, HET2, HET3, HET4 and HET5 are each independently selected from the 
group consisting of: benzimidazolyl, benzoiuranyl, benzopyrazolyl, benzotriazolyl, 
benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl, ciimolinyl, fiffanyl, imidazolyl, 
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indolinyl, indolyl, indolazinyl, indazolyl, isobenzofuranyl, isoindolyl, isoquinolyl, 
isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, 
pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, quinazolinyl, quinolyl, 
qxiinoxalinyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dioxanyl, 
hexahydroazepinyl, piperazinyl, piperidinyl, pyrrolidinyl, moipholinyl, 
thiomorpholinyl, dihydrobenzimidazolyl, dihydrobenzofiiranyl, 
dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydrofuranyl, dihydroimidazolyl, 
dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, 
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl* 
dihydropyrimidinyl, dihydropyrrolyl, dihydroquinolinyl, dihydrotetrazolyl, 
dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl, 
dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofiiranyl, and tetrahydrothienyl. 

2. A compound according to Claim 1 of Fomiula I 




I 



or a pharmaceutically acceptable salt thereof, wherein 
R1 is selected from the group consisting of; 



(a) 


S(0)2CH3, 


(b) 


S(0)2NH2, 


(c) 


S(0)2NHC(0)CF3, 


id) 


S(0)(NH)CH3, 


(e) 


S(0)(NH)NH2, 


(f) 


S(0)(1S!H)NHC(0)CF3. 


(g) 


P(0)(CH3)0H, and 


(h) 


P(0)(CH3)NH2; 
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R2 and r3 each are independently selected from the group consisting of: 



(a) 


hydrogen. 


(b) 


halo. 


(c) 


Ci-6alkoxy, 


(d) 


Ci-6aIkylthio, 


(e) 


CN, 


(f) 


CF3, 


(g) 


Ci-6alkyl, and 


(t) 


N3; 



10 R4 is selected from the group consisting of 

(a) hydrogen, 

(b) Ci-galkyl, optionally substituted with 1-3 halo groups or optionally 

substituted with phenyl, naphthyl or HETl, each of said phenyl, 
naphthyl or HETl being optionally substituted with 1-3 substituents 
1 5 independently selected from the group consisting of: halo, C 1 .6alkyl, 

Ci-6alkoxy, Ci-6alkylthio, OH, CN, CF3, and CO2R6; 

(c) phenyl, naphthyl or HET2, each optionally substituted with 1 -3 

substituents independently selected from the group consisting of: halo, 
Ci-6alkyl, Ci-6alkoxy, Ci^ealkylthio, OH, CN, CF3, and CO2R6; 

20 

R5 is selected from the group consisting of: 

(a) -NOs, 

(b) -C(0)-E-Ci-ioalkyl-W-NOs, 

(c) 

O (JtVs 

25 — C-E-Co^alkyl — ^Ar-Co^alkyl — W — NO^ 

wherein: 

each s is independently 1 or 2, 
E is a bond, oxygen, sulfur or -C(0)-0-, 
each W is independently selected from the group consisting of: 
30 (1) oxygen, 

(2) sulftir, 
(3) 
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(4) 



COoR" 

c— 
C02R'' 



O COzR** 
II I 

— C-C— 



At is selected from the group consisting of: phenyl, naphthyl and HET3, 

5 

each Ra is independently selected fiom the group consisting of: 

(1) halo, 

(2) Ci-6alkyl, 

(3) Ci-6alkoxy, 
10 (4) Ci-6alkylthio, 

(5) OH, 

(6) CN. 

(7) CF3, 

(8) CO2R7, and 

15 (9) Co-6alkyl-W-NOs; 

each Rb is independently selected fiom the group consisting of: 

(1) Ci-6alkyl, optionally substituted with 1-3 halo groups or 

optionally substituted with phenyl, naphthyl or HET4, each of 
said phenyl, n£q)hthyl or HET4 being optionally substituted 
20 with 1-3 substituents independently selected from the group 

consisting of: halo, Ci-6alkyl, Ci-6alkoxy, Ci-ealkylthio, OH, 

CN, CF3, and CO2R8; and 

(2) phenyl, naphthyl or HET5, each optionally substituted with 1-3 
substituents independently selected from the group consisting 

25 of: halo, Ci-6alkyl, Ci-6alkoxy, Ci-6alkyltUo, OH, CN, CF3, 

and CO2R8; 



R6, r7 and R8 are each independently selected from the group consisting of 

(a) hydrogen, 
30 (b) Ci-6alkyl; and 
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HETl, HET2, HET3, HET4 and HET5 are each independently selected from the 
group consisting of: benzimidazolyl, benzofiiranyl, benzopyrazolyl, benzotriazolyl, 
benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, furanyl, imidazolyl, 
5 indolinyl, indolyl, indolazinyl, indazolyl, isobenzofuranyl, isoindolyl, isoquinolyl, 
isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, 
pyridopyridinyi, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, quinazolinyl, quinolyl, 
quinoxalinyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dioxanyl, 
hexahydroazepinyl, piperazinyl, piperidinyl, pyrrolidinyl, morpholinyl, 

10 thiomorpholinyU dihydrobenzinaidazolyl, dihydrobenzofuranyl, 

dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydrofuranyl, dihydroimidazolyl, 
dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, 
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl, 
dihydropyrimidinyl, dihydropyrrolyl, dihydroquinolinyl, dihydrotetrazolyl, 

15 dihydrothiadiazolyl, dihydiothiazolyl, dihydrothienyl, dihydrotriazolyl, 

dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofuranyl, and tetrahydrothienyl. 

3, The compound according to Claim 2 wherein 
20 Rl is S(0)2CH3, and 

R2 and R3 are both hydrogen. 

4. The compound according to Claim 3 wherein: 

25 

r4 is Ci-6alkyl, optionally substituted with 1-3 halo groups or optionally substituted 
with phenyl, naphthyl or HETl, each of said phenyl, naphthyl or HETl being 
optionally substituted with 1-3 substituents independently selected from the group 
consisting of: halo, Ci.6alkyl, Ci-6alkoxy, Ci-ealkylthio, OH, CN, CF3, and 
30 CQ2R6; 

r6 is selected from the group consisting of 

(a) hydrogen, 

(b) Ci-galkyl; and 
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HETl is selected from the group consisting of; benzimidazolyl, benzofuranyl, 
benzopyrazolyl, benzotriazolyl, benzothiophenyl, benzoxazolyl, carbazolyl, 
carbolinyl, cinnolinyl, furanyl, imidazolyl, indolinyl, indolyl, indolazinyl, indazolyl, 
5 isobenzofuranyl, isoindolyl, isoquinolyl, isothiazolyl, isoxazolyl, naphthyridinyl, 
oxadiazoiyi, oxazolyl, pyrazinyl, pyrazolyl, pyridopyridinyl, pyridazinyl, pyridyl, 
pyrimidyl, pyrrolyl, quinazolinyl, quinolyl, qninoxalinyl, thiadiazolyl, thiazolyl, 
thienyl, triazolyl, azetidinyl, 1 ,4-dioxanyl, hexahydroazepinyl, piperazinyl, 
piperidinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl, dihydrobenzimidazolyl, 

10 dihydrobenzofuranyl, dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydrofiiranyl, 
dihydroimidazolyl, dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, 
dihydrooxadiazolyl, dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, 
dihydropyridinyl, dihydropyrimidinyl, dihydropyrrolyl, dihydroquinolinyl, 
dihydrotetrazolyl, dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, 

15 dihydrotriazolyl, dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofuranyl, and 
tetrahydrothienyL 

5. The compound according to Claim 4 wherein R4 is methyl, 
20 ethyl, propyl or isopropyl. 

6. The compound according to Claim 3 wherein: 

R4 is phenyl, naphthyl or HET2, each optionally substituted with 1-3 substituents 
25 independently selected from the group consisting of: halo, Ci-6alkyl» Ci-6alkoxy, 
Ci.6alkylthio, OH, CN, CF3, and CO2R6; 

R6 is selected from the group consisting of 

(a) hydrogen, 
30 (b) Ci-6alkyl; and 

HET2 is selected from the group consisting of: benzimidazolyl, benzoftiranyl, 
benzopyrazolyl, benzotriazolyl, benzothiophenyl, benzoxazolyl, carbazolyl, 
carbolinyl, cinnolinyl, furanyl, imidazolyl, indolinyl, indolyl, indolazinyl, indazolyl. 
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isobenzofuranyl, isoindolyl, isoquinolyl, isothiazolyl, isoxazolyl, naphthyridinyl, 
oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridopyridinyl, pyridazinyl, pyridyl, 
pyriinidyl, pyrrolyl, quinazolinyl, quinolyl, quinoxalinyl, thiadiazolyl, thiazolyl, 
tbienyl, triazolyl, azetidinyl, 1,4-dioxanyl, hexahydroazq)myl, piperazinyl, 
5 piperidinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl, dihydrobenzimidazolyl, 

dihydrobenzofuranyl, dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydrofiu^yl, 
dihydroimidazolyU dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl» 
dihydrooxadiazolyl, dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, 
dihydropyridinyl, dihydropyriinidinyl, dihydropyrrolyl, dihydroquinolinyl, 
10 dihydrotetrazolyl, dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, 

dihydrotriazolyl, dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofuranyl, and 
tetrahydrothienyl. 

7. The compound according to Claim 3 wherein R5 is -NOs, 
15 wherein s is 1 or 2. 

8. The compound according to Claim 3 wherein R5 is -C(0)-E- 
Ci-ioalkyl~W-NOs, wherein: 

20 s is 1 or 2, 

E is a bond, oxygen, sulfiir or -C(0)-0-, 
W is selected from the group consisting of: 

(1) oxygen, 

(2) sulfur, 

(3) 

COaR^ 

— C— 

COaR^ 

(4) 

O COoR'' 

II I 

— c-c— 
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each Rb is independently selected jBrom the group consisting of: 

(1) Ci-6alkyl, optionally substituted with 1-3 halo groups or optionally 

substituted with phenyl, naphthyl or HET4, each of said phenyl, 
naphthyl or HET4 being optionally substituted with 1-3 substituents 
independently selected from the group consisting of: halo, Ci^ealkyU 
Ci-ealkoxy, Ci.6alkylthio, OH, CN, CF3, and CO2R8; and 

(2) phenyl, n^hthyl or HET5, each optionally substituted with 1-3 
substituents independently selected from the group consisting of : halo, 
Ci-ealkyl, Ci-6alkoxy, Ci.6alkylthio, OH, CN, CF3, and CO2R8; 

R8 is selected from the group consisting of 

(a) hydrogen and 

(b) Ci-ealkytand 

HET4 and HET5 are each independently selected from the group consisting of: 
benzimidazolyl, benzofttranyl, benzopyrazolyl, benzotriazolyl, benzothiophenyl, 
benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, furanyl, imidazolyl, indolinyl, 
indolyl, indolazinyl, indazolyl, isobenzofiiranyl, isoindolyl, isoquinolyl, isothiazolyl, 
isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, 
pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, quinazolinyl, quinolyl, 
quinoxalinyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1 ,4-dioxanyl, 
hexahydroazepinyl, piperazinyl, piperidinyl, pyrrolidinyl, morpholinyl, 
• thiomorpholinyl, dihydrobenzimidazolyl, dihydrobenzofuranyl, 
dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydroftiranyl, dihydroimidazolyl, 
dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, 
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl, 
dihydropyrimidinyl, dihydropyrrolyl, dihydroquinolinyl, dihydrotetrazolyl, 
dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl, 
dihydroazetidinyl, methylenedioxybenzoyl, tetrahydroftiranyl, and tetrahydrothienyl. 

9. The compoimd according to Claim 8 wherein: 
E is a bond or oxygen; 
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10 



s is 2; 



W is oxygen; and 



5 R4 is hydrogen, methyl, ethyl, propyl or isopropyl. 



10. The compound according to Claim 3 wherein is 



C-E-Co.6alkyl-^ )>— Co.6alkyl— W— NOs 



wherein: 



each s independently 1 or 2, 
15 E is a bond, oxygen, sulfur or -C(0)-0-, 

each W is independently selected from the group consisting of: 

(1) oxygen, 

(2) sulfur. 



20 (3) 



COoR'' 
C — 

COzR" 



(4) 



O COzR" 

II I 

-c-c— 

9 

each R^ is independently selected fiom the group consisting of: 
25 (1) halo, 

(2) Ci.6alkyl. 

(3) Ci-6alkoxy, 

(4) Ci-6aIkylthio, 
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(5) OH, 

(6) CN, 

(7) CF3, 

(8) C02R7, and 

(9) Co^6alkyl«W-NOs; 

each Rb is independently selected from the group consisting of: 

(1) Ci-6alkyl, optionally substituted with 1-3 halo groups or optionally 

substituted with phenyl, naphthyl or HET4 each of said phenyl, 

naphthyl or HET4 being optionally substituted Avith 1-3 substituents 
independently selected from the group consisting of: halo, Ci-6alkyl, 

Ci-6alkoxy, Ci-6aIkylthio, OH, CN, CF3, and CO2R8; and 

(2) phenyl, naphthyl or HET5, each optionally substituted with 1-3 

substituents independently selected from the group consisting of: halo, 
Ci.6alkyl, Ci-6alkoxy, Ci-galkylthio, OH, CN, CF3, and CO2R8; 

B7 and R8 is selected from the group consisting of 

(a) hydrogen and 

(b) Ci-gaUcyl; and 

HET4 and HET5 are each independently selected from the group consisting of: 
benzimidazolyl, benzoftiranyl, benzopyrazolyl, benzotriazolyl, benzothiophenyl, 
brazoxazolyl, carbazolyl, carbolinyl, cinnolinyl, fiiranyl, imidazolyl, indolinyl, 
indolyl, indolazinyl, indazolyl, isobenzofliranyl, isoindolyl, isoquinolyl, isothiazolyl, 
isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, 
pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, quinazolinyl, quinolyl, 
quinoxalinyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dioxanyl, 
hexahydroazepinyl, piperazinyl, piperidinyl, pyrrolidinyl, morpholinyl, 
thiomorpholinyl, dihydrobenzimidazolyl, dihydrobenzoftiranyl, 
dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydroftiranyl, dihydroimidazolyl, 
dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, 
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl, 
dihydropyrimidinyl, dihydropynrolyl, dihydroquinolinyl, dihydrotetrazolyl. 
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dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl, 
dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofiiranyl, and tetrahydrothienyl. 



11. A compoimd according to Claim 2 of Formula II 




n 

10 

or a phannaceutically acceptable salt thereof, wherein 

R4 is selected from the group consisting of: 

(a) Ci-6alkyl, optionally substituted with 1-3 halo groups or optionally 

15 substituted with phenyl, naphthyl or HETl, each of said phenyl, 

naphthyl or HETl being optionally substituted with 1-3 substituents 
indepCTdeatly selected from the group consisting of: halo, Ci^ealkyl, 

Ci-ealkoxy, Ci-6alkylthio, OH, CN, CF3, and CO2R6; 

(b) phenyl, naphthyl or HET2, each optionally substituted with 1-3 

20 substituents independently selected from the group consisting of: halo, 

Ci-ealkyl, Ci-6alkoxy, Ci-ealkylthio, OH, CN, CF3, and CO2R6; 

R6 is selected from the group consisting of 

(a) hydrogen and 
25 (b) Ci-fialkyl; 



sis lor 2; and 



HETl and HET2 are each independently selected from the group consisting of: 
30 benzimidazolyl, benzoftiranyl, benzopyrazolyl, benzotriazolyl, benzothtophenyl, 

-110- 



wo 2004/011421 



PCT/CA2003/001115 



benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, furanyl, imidazolyl, indolinyl, 
indolyl, indolazinyl, indazolyl, isobenzofuranyl, isoindolyl, isoquinolyl, isothiazolyl, 
isoxazolyl, naphtiiyridinyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, 
pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyU quinazolinyl, quinolyl, 
quinoxalinyl, tfaiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dioxanyl, 
hexahydroazepinyl, piperazinyl, piperidinyl, pyrrolidinyl, moipholinyl, 
thiomorpholinyl» dihydrobenzmiidazolyl, dihydrobenzofuranyl, 
dihydrobenzothiophenyl, dihydrobenzoxazolyl^ dihydrofuranyl, dihydroimidazolyl, 
dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, 
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl, 
dihydropyrimidinyl, dihydropyrrolyl, dihydroqmnolinyl, dihydrotetrazolyl, 
dihydrofhiadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl, 
dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofiiraiiyl, and tetrahydrofliienyL 

12. The compound according to Claim 1 1 wherein is methyl, 
ethyl, propyl or isopropyl. 

13. The compound according to Claim 1 1 wherein 

R^- is phenyl or benzyl, wherein said phenyl and the phenyl portion of said benzyl are 

each optionally substituted with 1-3 substituents independently selected from the 
group consisting of: halo, Ci-6alkyl, Ci-6alkoxy, Ci-galkylthio, OH, CN, CF3, and 
C02R^;and . 

r6 is selected from the group consisting of 

(a) hydrogen and 

(b) Ci-6alkyL 

14. The compound according to Claim 1 1 wherein s is 2. 

15. A compound according to Claim 2 of Formula M 
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5 or a phaimaceutically acceptable salt thereof^ wherein 

R4 is selected from the group consisting of: 

(a) Ci-galkyl, optionally substituted with 1-3 halo groups or optionally 

substituted with phenyl, naphthyl or HET 1 , each of said phenyl, 

10 naphthyl or HETl being optionally substituted with 1 -3 substituents 

independently selected from the group consisting of: halo, Ci-6alkyl, 

Cl-6alkoxy, Cl-6alkylthio, OH, CN, CF3, and CO2R6; 

(b) phenyl, naphfliyl or HET2, each optionally substituted with 1-3 

substituents independently selected from the group consisting of: halo, 
15 Ci-6alkyl, Ci-6alkoxy, Ci-6alkylthio, OH, CN, CF3, and C02R^; 

R6 is selected from the group consisting of 
(a) hydrogen, 
. (b) Ci-ealkyl; 

20 Ra is hydrogen or Co-eaUsyl-W-NOs- 



each s is independently 1 or 2, 



each W is independently selected from the group consisting of: 
25 (1) oxygen, 

(2) sulfur, 

■ (3) 



-112- 



wo 2004/011421 



PCT/CA2003/00 1115 



CO2R'' 
1 ^ 

— c— 

COoR'' 

9 

(4) 

O COoR'' 
II I ^ 

-c-c— 
r'' 

5 each Rb is independently selected from the group consisting of: 

(1) Ci-6alkyl, optionally substituted with 1-3 halo groups or optionally 

substituted with phenyl, naphthyl or HET4, each of said phenyl, 
naphthyl or HET^ being optionally substituted with 1-3 substituents 
independently selected from the group consisting of: halo, Ci-6alkyl, 
Ci-ealkoxy, Ci.6alkylthio, OH, CN, CF3, and CO2R8; and 

(2) phenyl, naphthyl or HET5, each optionally substituted with 1 -3 

substituents independently selected from the group consisting of: halo, 
Ci-6alkyl, Ci-ealkoxy, Ci.6alkylthio, OH, CN, CF3, and CO2R8; 

R8 is selected from the group consisting of 

(a) hydrogen, 

(b) Ci.6alkyl; and 

HETl, HET2, HET4 and HET5 are each independently selected from the group 
consisting of: benzimidazolyl, benzofuranyl, benzopyrazolyl, benzotriazolyl, 
benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, fiiranyl, imidazolyl, 
indolinyl, indolyl, indolazinyl, indazolyl, isobenzofruranyl, isoindolyl, isoquiuolyl, 
isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, 
pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, quinazolinyl, quinolyl, 
quinoxalinyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dioxanyl, 
hexahydroazepinyl, piperazinyl, piperidinyl, pyirolidinyl, morpholinyl, 
thiomorpholinyl, dihydrobenzimidazolyl, dihydrobenzoftiranyl, 
dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydrofuranyl, dihydroimidazolyl, 
dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, 
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl, 
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dihydropyriimdinyl, dihydropyrrolyl, dihydroquinolinyl, dihydrotetrazolyl, 
dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotriazolyl, 
dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofuranyl, and tetrahydrothienyl. 

5 16. The compoimd according to Claim 15 wherein R4 is methyl, 

ethyl, propyl or isopropyl. 

17. The compomid according to Claim 15 wherein 

10 R4 is phenyl or benzyl, wherein said phenyl and the phenyl portion of said benzyl are 

each optionally substituted with 1-3 substituents independently selected from the 
group consisting of: halo, Ci-galkyl, Ci-6alkoxy, Ci-6alkylthio, OH, CN, CF3, and 

C02R^; and 

15 R6 is selected from the group consisting of 

(a) hydrogen and 

(b) Ci-6alkyL 

18. The compound according to Claim 15 wherein s is 2 and W is 

20 oxygen. 

19. The compound according to Claim 15 wherein Ra is 

-CH2-W-NOS. 

25 20. A compoimd according to Claim 2 of Formula IV 
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CH3SO2 



NO 



W 

\ 



s 




Co-ealkyl 



IV 



5 or a pharmaceutically acceptable salt thereof, wherein 

R4 is selected from the group consisting of: 

(a) Ci-galkyl, optionally substituted with 1-3 halo groups or optionally 

substituted with phenyl, naphthyl or HETl, each of said phenyl, 

1 0 naphthyl or HETl being optionally substituted with 1 -3 substituents 

independently selected from the group consisting of: halo, Ci-6alkyl, 
Ci-6alkoxy, Ci.6alkylthio, OH, CN, CF3, and CO2R6; 

(b) phenyl, naphthyl or HET2, each optionally substituted with 1 -3 
substituents independently selected from the group consisting of: halo, 

15 Ci-6alkyl, Ci-6alkoxy, Ci^ealkylthio, OH, CN, CF3, and CO2R6; 

R6 is selected from the group consisting of 

(a) hydrogen, 

(b) Ci.6alkyl; 

20 Ra is hydrogen or Co-ealkyl-W-NOs- 
each s is independently 1 or 2; 



each W is independently selected frx3m the group consisting of: 
25 (1) oxygen, 

(2) sulfiir. 
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(3) 

I ^ 

— C— 

9 

(4) 

O COoR** 
II I 

-c-c— 
r'' 

9 

5 

each Kb is independently selected from the group consisting of: 

(1) Ci-6alkyl, optionally substituted with 1-3 halo groups or optionally 

substituted with phenyl, naphthyl or HET4, each of said phenyl, 

naphthyl or HET^ being optionally substituted with 1-3 substituents 
10 independently selected from the group consisting of: halo, Ci-galkyl, 

Ci-6alkoxy, Ci-6alkylthio, OH, CN, CF3, and CO2R8; and 

(2) phenyl, naphthyl or HET5, each optionally substituted with 1-3 

substituents independently selected from the group consisting of: halo, 
Ci-ealkyl, Ci-6alkoxy, Ci-6alkylthio, OH, CN, CF3, and CO2R8; 

R8 is selected from the group consisting of 

(a) hydrogen, 

(b) Ci-6alkyl; and 

HETl, HET2, HET4 and HET5 are each mdepradently selected from the group 
consisting of: benzimidazolyl, benzofriranyl, benzopyrazolyl, benzotriazolyl, 
benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, ftirauyl, imidazolyl, 
indolinyl, indolyl, indolazinyl, indazolyl, isobenzofuranyl, isoindolyl, isoquinolyl, 
isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, 
pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, quinazolinyl, quinolyl, 
quinoxalinyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dioxanyl, 
hexahydroazepinyl, piperazinyl, piperidiayl, pjrrolidinyl, morpholinyl, 
thiomorpholinyl, dihydrobenzimidazolyl, dihydrobenzofuranyl, 
dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydroftiranyl, dihydroimidazolyl, 
dihydroindolyl, dihydroisooxazolyl, dihydroisotfaiazolyl, dihydrooxadiazolyl. 
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dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl, 
dihydropyrimidinyl, dihydropyrrolyl, dihydroquinolinyl, dihydrotetrazolyl, 
dihydrothiadiazolyl, dihydrothiazolyl, dihydrotbienyl, dihydrotriazolyl, 
dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofuraayl, and tetrahydrothienyl. 

5 

2 1 . The compound according to Claim 20 of Fomiula IVa 




10 IVa 

or a pharmaceutically acceptable salt thereof, wherein 

r4 is selected from the group consisting of: 
15 (a) Ci-6alkyl, optionally substituted with 1-3 halo groups or optionally 

substituted with phenyl, naphthyl or HETl, each of said phenyl, 
naphthyl or HETl being optionally substituted Tvdth 1-3 substituents 
independently selected from the group consisting of: halo, Ci-6alkyl» 
Ci-eaUcoxy, Ci«6alkylthio, OH, CN, CF3, and CO2R6; 

20 (b) phenyl, naphthyl or HET2, each optionally substituted with 1 -3 

substituents independently selected from the group consisting of: halo, 
Ci-6alkyl, Ci-6alkoxy, Ci-6alkylthio, OH, CN, CF3, and CO2R6; 

r6 is selected from the group consisting of 

(a) hydrogen, 
25 (b) Ci.6alkyl; 



Ra is hydrogen or Co-6alkyl-W-NOs. 
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each s is independently 1 or 2; 



each W is independently selected from the group consisting of: 

(1) oxygen, 

(2) sulfur. 



(3) 



COoR'* 
1 ^ 

C— 

1 V 

C02R 



9 



(4) 

O COoR^ 
II I ^ 

-c-c— 

10 , 



each Rb is independently selected from the group consisting of: 

(1) Ci-gallcyl, optionally substituted with 1-3 halo groups or optionally 

substituted with phenyl, naphthyl or HET4, each of said phenyl, 

1 5 naphthyl or HET4 being optionally substituted with 1 -3 substituents 

independently selected from the group consisting of: halo, Ci-6alkyl, 

Ci.6alkoxy, Cl-6alkylthio, OH, CN, CF3, and CO2R8; and 

(2) phenyl, naphthyl or HET5, each optionally substituted with 1-3 

substituents independently selected from the group consisting of: halo, 
20 Ci-6alkyl, Ci-galkoxy, Ci.6alkylthio, OH, CN, CF3, and CO2R8; 



R8 is selected from the group consisting of 

(a) hydrogen, 

(b) Ci-6alkyl; and 

25 

HETl, HET2 HET4 and HET5 are each independently selected from the group 
consisting of: benzimidazolyl, betizofuranyl, benzopyrazolyl, benzotriazolyl, 
benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl, fiiranyl, imidazolyl, 
indolinyl, indolyl, indolazinyl, indazolyl, isobenzofiiranyl, isoindolyl, isoquinolyl, 
30 isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl. 
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pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, quinazolinyl, quinolyl, 
quinoxalinyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1 ,4-dioxanyl, 
hexahydroazepinyl, piperazinyl, piperidinyl, pyirolidinyl, morpholinyl, 
thiomorpholinyl, dihydrobenzimidazolyl, dihydrobenzofuranyl, 
5 dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydrofuranyl, dihydroimidazolyl, 
dihydroindolyl, dihydroisooxazolyl, dihydroisothiazolyl, dihydrooxadiazolyl, 
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydropyridinyl, 
dihydropyrimidinyl, dihydropyrrolyl, dihydroquinolinyl, dihydrotetrazolyl, 
dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl, dihydrotxiazolyl, 
10 dihydroazetidinyl, methylenedioxybenzoyl, tetrahydrofuranyl» and tetrahydrothienyl. 

22. The conipound according to Claim 21 wherein R4 is methyl, 
ethyl, propyl or isopropyl, 

15 

23. The compound according to Claim 21 wherein 

R4 is phenyl or benzyl, wherein said phenyl and the phenyl portion of said benzyl are 
each optionally substituted with 1-3 substituents independently selected from the 
20 group consisting of: halo, Ci_6alkyl, Ci-galkoxy, Ci-6allcylthio, OH, CN, CF3, and 
CO2R6; and 

R6 is selected from the group consisting of 

(a) . . hydrogen and 
25 (b) Ci-6alkyl. 

24. The compound according.to Claim 21 wherein s is 2 and W is 

oxygen. 

30 25. The compound according to Claim 21 wherein Ra is 

-CH2-W-NOS. 

26. The compound according to Claim 1 wherein: R4 is Ci-6alkyl, 
mono-substituted with 
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(i) N(Ri)Rii, wherein Ri and Rii are each independently selected 
from the group consisting of hydrogen and Ci-4allcyl or 

(ii) -C02Riii, wherein Riii is hydrogen or Ci^alkyL 
27. A compound selected from the following group: 
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ONO2 



^ or a pharmaceuticaUy acceptable 

salt thereof. 



5 




9 




10 thereof. 



OH O2NO 

o 




or a pharmaceuticaUy accqptable salt 
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O O or a phartnaceutically acceptable 

salt thereof, and 
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28. A method of treating an inflammatory disease susceptible to 
treatment with a non-steroidal anti-inflammatory agent comprising administering to a 
patient in need of such treatment of a non-toxic therapeutically effective amount of a 
compound according to Claim 1 . 

5 

29. The method according to Claim 28 wherein the patient is also 
at risk of a thrombotic cardiovascular event. 

30. A method of treating cyclooxygenase mediated diseases 
10 advantageously treated by an active agent that selectively inhibits COX-2 in 

preference to COX-1 comprising administering to a patient in need of such treatment 
of a non-toxic therapeutically effective amount of a compound according to Claim 1 . 

3 1 . The method according to Claim 30 wherein the patient is also 
15 at risk of a thrombotic cardiovascular event. 

32. A method for treating a chronic cyclooxygenase-2 mediated 
disease or condition and reducing the risk of a thrombotic cardiovascular event in a 
human patient in need of such treatment and at risk of a thrombotic cardiovascular 

20 event comprising orally concomitantly or sequentially administering to said patient a 
compound according to Claim 1 in an amount effective to treat the cyclooxygenase-2 
mediated disease or condition and aspirin in an amount effective to reduce the risk of 
tihie thrombotic cardiovascular event. 

25 33. The method according to Claim 32 wherein the compoxmd is 

administered orally on a once daily basis. 

34. The method according to Claim 32 wherein the compound is 
administered orally on a twice daily basis. 

30 

35. The method according to Claim 32 wherein the 
cyclooxygenase-2 selective mediated disease or condition is selected from the group 
consisting of: osteoarthritis, rheumatoid arthritis and chronic pain. 
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36. The method according to Claim 32 wherein aspirin is 
administered at a dose of about 30 mg to about 1 g. 

37. The method according to Claim 36 wherein aspirin is 
5 administered at a dose of about 80 to about 650 mg. 

38. The method according to Claim 37 wherein aspirin is 
administered at a dose of about 81 mg or about 325 mg. 

39. The method according to Claim 32 wherein aspirin is orally 
administered once daily. 

40. A pharmaceutical composition comprising a compound of 
formula I according to any one of claims 1 to 27, or a pharmaceutically acceptable 
salt thereof, and aspirin in combination with a pharmaceutically acceptable carrier. 

41. A pharmaceutical composition comprising a compound of 
formula I according to any one of claims 1 to 27, or a pharmaceutically acceptable 
salt thereof, and a pharmaceutically acceptable carrier. 

42. A compound of formula I according to any one of claims 1 to 
27, or a phamiaceutically acceptable salt thereof, for use in medical therapy. 

43. A compound of formula I according to any one of claims 1 to 
27, or a pharmaceutically acceptable salt thereof, for use in treating an inflammatory 

20 disease susceptible to treatment with a non-steroidal anti-inflammatory agent. 

44. Use of a compound of formula I according to any one of claims 
1 to 27, or a pharmaceutically acceptable salt thereof, for use in the manufactxire of a 
medicament for treating cyclooxygenase mediated diseases advantageously treated by 
selective inhibition of COX-2 in preference to COX-1 



10 



15 
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